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Reviewed by: Amanda Schlesinger, MD, PGY-5,

Boston Children’s Hospital, Boston, MA.

Background and Objectives: Delirium is a frequent
complication of cardiac bypass surgery in adult and
pediatric populations, with one recent prospective study
finding delirium in 30% of an adult cohort after bypass
surgery. However, there have not been systematic studies
of incidence of delirium after bypass in a pediatric popu-
lation, impacting the ability to recognize risk factors and
develop prevention strategies. This prospective, obser-
vational study was designed to describe the incidence in
a single pediatric cardiothoracic ICU (PCICU).

Methods: Patients were eligible if under 21 years of
age and admitted to the PCICU after cardiothoracic
surgery with bypass pump usage. 194 patients ranging
in age from 1 day old to 21 years old screened once per
nursing shift with the Cornell Assessment of Pediatric
Delirium (CAPD) instrument by nursing staff trained in
the instrument. Patients were not scored if they were
comatose and unarousable to verbal stimuli. Develop-
mentally delayed patients were scored as delirious if
their CAPD score >9 and neurological functioning was
not at baseline. Baseline patient characteristics and
intraoperative variables were also measured.
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Results: 49% of patients in the sample experienced
delirium during their PCICU stay. 1342 patient-days
were scored and 1.4% of days were not scored due to
missed screenings. Patients experienced a mean of 2
delirious days. Delirium was most often detected on
days 1-3 post-operatively. Baseline risk factors associ-
ated with development of delirium were: age <2 years,
cyanotic heart disease, developmental delay, albumin
<8 mg/dL (used as a marker of poorer nutritional status),
higher RACHS-1 (Risk Assessment for Congenital
Heart Surgery) score, and above-median PIM-2 (Pedi-
atric Index of Mortality 2) score. Clinical factors asso-
ciated with delirium were: longer bypass time, coma
during PCICU stay, physical restraints, use of opiates
or benzodiazepines for sedation, and need for respira-
tory support or vasopressors. A 60% increase in PCICU
length of stay was associated with delirium.

Conclusion/Commentary: The study cohort devel-
oped delirium at rates similar to adult populations, demon-
strating that children undergoing cardiopulmonary bypass
are highly susceptible to development of delirium, and
universal screening and prevention should be considered.
Findings point to preoperative vulnerabilities as a signif-
icant contributor. A limitation that may have decreased
detection of delirium was that daily assessments did not
assess patients overnight suggesting under-capturing of
delirium rates in this population. While causality was not
established, identified delirium risk factors may be candi-
dates for interventional studies. This was a single-insti-
tution study and the authors suggest that a multi-center
prospective study should be conducted to replicate
these findings.
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Take Away

This prospective study showed half of its patients
undergoing cardiac bypass developed delirium,
which was correlated with a significant increase
in length of stay. Several demographic and clinical
variables were associated with delirium that
warrant scrutiny in risk assessment. Moreover,
this study provides compelling data showing need
for more awareness of and screening for delirium
in a subspecialized patient population. More
subspecialty delirium studies should be done to
increase awareness and reduce complacency in
our medical colleagues.

This article review originally appeared in the
CLiPPs Winter Holiday 2017 Edition.

References

1. Burkhart CS, Dell-Kuster S, Gamberini M, et al. Modifiable
and nonmodifiable risk factors for postoperative delirium
after cardiac surgery with cardiopulmonary bypass.
J Cardiothorac Vasc Anesth. 2010;24(4):555-9.

CLiPPs: Hydrocortisone as an
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Reviewed by: Meredith MacGregor, MD, Memorial
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Background: Corticosteroids, including dexameth-
asone, are integral to the treatment of leukemia in
children. Neuropsychological adverse effects of these
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medications can significantly impact quality of life in ALL
and potentially put patients in danger of physical harm.
Previous studies have found benefit of anti-psychotics or
benzodiazepines in mediating these effects, but these
medications are not always effective and carry risk of
potentially harmful side effects. The authors of this study
cite recent research elucidating the pathophysiology of
dexamethasone-related neuropsychological adverse
effects. Specifically, that dexamethasone-induced
cortisol depletion of the mineralocorticoid receptor in
the brain may be the cause of these symptoms. They
designed this double-blind, randomized controlled
trial with a crossover design to test the utility of hydro-
cortisone as a treatment for some of the adverse
neuropsychological and metabolic adverse effects of
dexamethasone in pediatric leukemia patients.

Methods: Eligible patients were 3-16 years old, diag-
nosed with ALL, being treated on a medium-risk protocol
(Dutch Childhood Oncology Group ALL-10 or ALL-11) that
included 5-day dexamethasone pulses during the main-
tenance phase of treatment. The study interval included
two sequential courses of dexamethasone and patients
were randomly assigned to receive hydrocortisone during
either the first or the second course of dexamethasone
and placebo in the other. Hydrocortisone was dosed
based on body surface area three times a day: 5, 3, and
2mg/meter squared. The primary outcome measure was
the Strengths and Difficulties Questionnaire in Dutch
(SDQ-Dut) which has 5 subscales: emotional symptoms,
conduct problems, hyperactivity and inattention, peer
relationship problems, and prosocial behavior. Patients
were also monitored with questionnaires to track sleep,
eating behavior, and physical activity, and completed
neurocognitive tests on the first and last day of the steroid
course. Physical monitoring included height, weight,
waist-hip circumference, blood pressure, and blood work
(lipid profiles, glucose, and insulin).

Results: There were no adverse effects that were attrib-
utable to hydrocortisone in either group. 46 patients
completed the questionnaires at all 4 time points and 16
had a “clinically relevant” increase in psychosocial diffi-
culties, which was defined as an increase of 5 in their
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SDQ-Dut total difficulties score. In these 16 patients,
the authors found that hydrocortisone had an effect on
the total difficulties score, bringing the score at the end
of the dexamethasone course to within a normal range.
Similarly, hydrocortisone did not improve sleep rating
scores overall, but in the subset of patients who had clin-
ically relevant sleep disturbance with dexamethasone,
the addition of hydrocortisone decreased the severity of
this disturbance. Hydrocortisone did not have any effect
on the physical parameters that they were monitoring.

Conclusion/Commentary: This study confirms past
research that not all patients are equally impacted by
adverse effects of corticosteroids. The findings suggest
that those patients who are more affected may benefit
from physiologic doses of hydrocortisone, a treatment
without significant side effects. The fact that hydro-
cortisone did not improve metabolic adverse effects
of hydrocortisone and suggest that these effects may
have a different pathophysiology — an idea that could
also inform further studies to help better understand
the mechanism of the adverse effects of corticoste-
roids. The authors recommend further study focused
on patients with symptoms related to dexamethasone to
confirm effects of this intervention. However, the study
did not include a discussion of the most severe neuro-
psychiatric effects — acute mania or psychosis — and
when a trial of hydrocortisone could still be considered
in these patients in addition to or instead of an antipsy-
chotic. Finally, this study included only patients who
were being treated on medium-risk protocols. Patients
treated on high risk protocols receive more neurotoxic
agents as well as higher and more frequent dosing of
dexamethasone, so it is unclear if hydrocortisone would
be useful in management of neuropsychiatric side
effects in these patients.
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Take Away

Hydrocortisone seems to be a low-risk intervention
that may alleviate some of the neuropsychiatric
side effects of dexamethasone and could have
the potential to improve quality of life in children
and adolescents being treated for some types of
leukemia. However, more studies are needed and
it is unclear if there is a role for this medication
in patients who develop severe neuropsychiatric
side effects.

This article review originally appeared in the
CLiPPs Late Spring 2018 Edition.
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CLiPPs: Self-Management
Measurement and Prediction of
Clinical Outcomes in Pediatric
Transplant

Annunziato RA, Bucuvalas JC, Yin W, et al. Self-manage-
ment measurement and prediction of clinical outcomes
in pediatric transplant. J Pediatrics. 2018;193:128-133.

Reviewed by: Alison Manning, MD, Duke University
Medical Center

Background: It is well established that the period of
transition from pediatric to adult healthcare is a time
of vulnerability associated with declines in adherence
and morbidity. It has been theorized that enhancing
patient self-management skills may improve compli-
ance and facilitate healthcare transition thus leading
to improved clinical outcomes. The Responsibility and
Familiarity with lllness Survey (REFILS) is a checklist of
skills that has been used to quantify and track self-man-
agement levels over time. It demonstrated reliability and
validity in single site studies but has lacked correlation
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with medical outcomes. The authors of this multi-site,
prospective cohort study sought to further develop the
REFILS through correlation with biological and clinical
measures to evaluate association with non-adherence
and rejection in pediatric liver transplant recipients.

Methods: Participants were 400 children ages 1-17
years and their families from 5 pediatric liver trans-
plant centers enrolled in The Medication Adherence in
Children Who Had a Liver Transplant (MALT) cohort.
They were followed for 2 years, and the REFILS was
administered to dyads at baseline in patients 9 years of
age or older and their parents. A total score as well as
a “discrepancy” score (the difference between patient
and parent reports of patient’s self-management)
were calculated.

The REFILS examines two self-management domains in
patients and parents’ perceptions about their children:
perceived knowledge about illness, and responsibility
for medical management. Higher scores equal greater
reported self-management. Medical outcomes were
measured using the Medication Level Variability Index
(MLVI) which is the degree of variation in blood levels
of the patients’ primary immunosuppressive agent,
Tacrolimus. A higher MLVI denotes more fluctuation in
levels and more erratic adherence. The main clinical
outcome was biopsy-defined rejection as determined
by 2 independent pathologists.

Results: 213 parent-patient dyads completed the
REFILS. There were no significant associations between
any demographic variables and scores except for
parent level of education. REFILS scores increased with
patient age as expected. Patients who reported greater
self-management had lower adherence (r=0.26, P<.01).
Greater discrepancy between patient and parent report
was associated with lower adherence; when patients
endorsed higher levels of self-management than their
parent reported for them, it was associated with higher
MLVI poorer adherence (r=0.20, P<.01). Patient REFILS
scores predicted non-adherence and future rejection
(26.1 (SD 4.2) vs 23.7 (SD 4.8)). Discrepancies between
patient and parent report were larger for those who
experienced rejection (1.6 (SD 4.2) vs 0.01 (SD 4.2)).
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Conclusion/Commentary: Patients who reported a
higher degree of self-management had worse clinical
outcomes. This study echoes other pediatric transplant
literature cautioning the transition of responsibility from
the parent/caregiver to the patient may be ill-advised if
poorly timed, and that a gradual and thoughtful transfer
of accountability is essential and must be individualized.

Greater discrepancy between child/adolescent and
parent self-management scores was also associ-
ated with poor adherence and rejection and is a novel
approach to evaluating transition readiness. This
discrepancy may reflect a basic level of communica-
tion discord in the home which is known to negatively
impact adherence. This measure may be a useful tool
to facilitate and inform conversations about adherence
and allocation of caregiver and patient responsibility.
This paper highlights why adolescent self-report must
not be taken as the sole indicator of adherence and
readiness for transition.

Take Away

The REFILS may be a useful tool to aid in recog-
nizing patients at risk for poor adherence and
transplant rejection, and to prompt conversations
between providers and parent-child dyads about
the importance of continued parent involvement
and thoughtful transition of responsibility. Patient
reports of high self-management and parent and
child discrepancies between the child’s self-man-
agement may be helpful warnings about the need
for intervention in adherence and prevention of
transplant rejection.

This article review originally appears in the CLiPPs
Fall 2018 Edition.
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CLiPPs (Current Literature in Pediatric Psychosomatics) are pertinent article reviews from the AACAP Physically
[l Child Committee for psychosomatic clinicians on a range of medical science journals and literature. CLiPPs
are edited by Chase Samsel, MD, of Boston Children’s Hospital and Dana-Farber Cancer Institute, Harvard
Medical School, Boston, MA. All critical summaries are written by the designated reviewers. If you have any
questions or are interested in writing for CLiPPs, please email connect@jaacap.org.
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